Generation and functional characterization of arylamine N-acetyltransferase Nat1/Nat2 double-knockout mice.
Arylamine N-acetyltransferases (NATs) catalyze the biotransformation of a variety of arylamine drugs and carcinogens and may play diametrically opposing roles in enhancing either the detoxification of these chemicals or their metabolic activation into DNA-binding electrophiles. To facilitate the study of these processes, we have generated a Nat1/Nat2 double-knockout mouse model by gene targeting in embryonic stem cells. Nat1/2(-/-) mice were born at the expected frequency and seemed normal and viable with no overt phenotype, indicating that these genes are not critical for development or physiological homeostasis. In wild-type mice, NAT1 and NAT2 transcripts were detectable by RT-PCR in all tissues assayed including liver, kidney, colon, brain, bladder, and spleen. NAT1 and NAT2 transcripts were completely undetectable in the Nat1/2(-/-) mice. The in vitro N-acetylation of p-aminosalicylate was detected at significant levels in liver and kidney cytosols from either wild-type inbred 'rapid acetylator' C57BL/6 mice or from outbred CD-1 mice possessing homozygous rapid, heterozygous, or homozygous 'slow acetylator' Nat2 genotypes. Activity was undetectable in cytosol preparations from Nat1/2(-/-) mice. Nat1/2(-/-) mice also displayed severely compromised in vivo pharmacokinetics of p-aminosalicylate (PAS) and sulfamethazine (SMZ), with a drastically increased plasma area under the curve for PAS and a complete absence of their acetylated metabolites (AcPAS or AcSMZ) from plasma, confirming the functional absence of these enzymes and impaired drug metabolism capacity. This knockout mouse model should be helpful in delineating the role that variation in acetylating enzymes plays in mediating interindividual differences in susceptibility to arylamine-induced chemical toxicity and/or carcinogenesis.